Structures of the selected micropollutants and mediators

Fig. S 1 Selected micropollutants (A) and mediators (B). In (B), ABTS oxidation by laccase to its stable radical cation ABTS
•+ and eventually to the di-cation ABTS 2+ (according to Fabbrini et al. [1] ); and oxidation of the mediators syringaldehyde and acetosyringone to their respective unstable reactive phenoxy radicals (according to Martorana et al. [2] ). In [], exact molar mass of the compounds (in g mol -1 ).
Oxidation of IPN and SMX with various mediators
Fig. S 2 Relative residual concentrations of (A) isoproturon (100 µM) at pH 5 in presence of the 3 mediators at 500 µM and 630 U l -1 laccase activity, and (B) sulfamethoxazole (80-100 µM) at pH 6 in presence of the 3 mediators at 100 µM and 320 U l -1 laccase activity. Controls with only mediators (at 500 µM) and micropollutants (without laccase), as well as with micropollutants and laccase (without mediators) are also presented. Lac: laccase, AS: acetosyringone, SA: syringaldehyde, ABTS: 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid). 
Dissolved oxygen consumption during laccase-mediator reactions
Dissolved oxygen consumption experiments were conducted in a closed (airtight) cell containing an oxygen probe and 3 ml of reactive solution. The cell was closed just after addition of laccase in an airoxygen saturated solution, without any headspace.
Results: For AS and SA (Fig. S 7 A) , SMX was completely removed in 6 h while oxygen was still above 60% saturation (no oxygen limitation). Approximately 0.8 and 1 mole of oxygen were consumed per mol of SMX oxidized, with SA and AS, respectively. Oxygen consumption stopped once SA was oxidized while, with AS, almost complete oxygen depletion was observed, possibly due to further oxidation of the transformation products. With ABTS (Fig. S 7 B) , SMX was completely removed in about 3 h (still 60% oxygen saturation) and IPN in about 18 h (20% oxygen saturation), thus oxygen should not limit the reaction. About 1 and 2 moles of oxygen were thus consumed per mole of SMX and IPN oxidized, respectively. Complete oxygen depletion was observed during the reaction with ABTS, this occurring a long time after complete oxidation of ABTS to its radical cation. This suggests that the ABTS radical cation was further slowly oxidized to transformation products. Although the setup was not designed to calculate precisely the stoichiometry of the reaction (oxygen diffusion from the air was possible before closing the cell), it was observed that about 0.25 mole of oxygen was consumed (during the first period of the reaction) per mole of mediator (SA, AS and ABTS) oxidized, suggesting a one electron transfer from each mediator molecule. Similar conditions as in (B) but at pH 6. Numbers in brackets refer to the ID of the transformation products detected by UPLC-MS (Fig. 3 , main manuscript). (C) Oxidation of SA (100 µM) by laccase (320 U l -1 ) at pH 6, in presence of SMX (80 µM). Numbers in brackets refer to the ID of the transformation products detected by UPLC-MS (Fig. 3, main manuscript) . (Fig. 3, main manuscript) . For product 9, maximum peak area observed during the reaction (not stable, decrease with the time). 
Reaction modeling of laccase-mediator systems
Based on the results of this study, especially the kinetics at various pH values and the characterization of the transformation products, a model is proposed to simulate laccase-mediated oxidation processes (Eqs. 1-4). We suggest that the mediator (med) is oxidized to a reactive radical (R · ) in presence of laccase (lac) and oxygen (Eq. 1). These radicals can either react by a self-reaction to produce product(s) P 1 (Eq. 2), further react to transformation product(s) P 2 (Eq. 3), or react with the pollutant with a stoichiometric ratio (a) (number of moles of reactive radical needed to oxidize one mole of pollutant) to produce product(s) P 3 (Eq. 4). k 1 to k 4 are the respective rate constants of each reaction. This mechanistic description is coherent with the nature of the transformation products detected, as illustrated for SA on (1)
Analysis of oxygen consumption during the reaction (Fig. S 7) shows that about ¼ mole of oxygen (one mole of electrons transferred) was consumed per mole of mediator (ABTS, AS and SA) oxidized during the first part of the reaction. Oxygen was, however, further consumed during the reaction, probably by additional oxidation of the transformation products (processes not included in the model).
In all cases, complete oxygen depletion was observed only after complete pollutant oxidation, suggesting no oxygen limitation in the reaction. Based on this reaction model, a kinetic model was established (Eqs. 5-9), assuming a constant laccase recycling (catalytic cycle with no loss of activity during the reaction) (Eq. 5). As the oxidation rate of the mediator by laccase is influenced by the mediator concentration (rate increasing with the concentration until reaching a saturation with a plateau) (Fig. S 18) , a Michaelis-Menten type kinetics was used to model the mediator removal rate, with K m , the specific half-saturation constant of the laccase for a mediator (Eq. 6).
This model was used to simulate the behavior of the laccase-mediated reactions under various conditions by assigning arbitrary values (based on rough fitting of the data) to the six undetermined variables k 1 , k 2 , k 3 , k 4 , K m and a. The five differential equations were solved numerically with the ode45 solver (variable step Runge-Kutta method) within Matlab. The values of the parameters used for the simulations shown in the main manuscript (Figs. 5 and 6) are presented in Table S 2. As presented in the main manuscript, this model was able to qualitatively reproduce all types of experimental results, confirming that the mechanistic description can approximate the laccasemediated reactions. 
